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Zeeran effect in the exciton spectra of cuprous oxide crystals. 
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AUTHOR: Gross, Ye.F., Zakharchenya, B.P., Pavinskiy, P.P. 
ITLEs Diamagnetic Exiton Levels and Cyclotron Resonance 


(Diamagnitnyye urovni ekeitona i tsiklotronnyy rezonans) 


PERIODICAL: Zhurnal Tekhn. Fite, 1957, Vole 27, Nr 9, pps 2177 - 2180 (USSR) 


ABSTRACTs New phenomena are desoribed. Nearer towards tha series border, 
where diamagnetic displacement in the case of a lacking magnet- 
jo field attains the amount of the distance between the neigh- 
poring terms of the series, @ spectrum, consisting of nearly 
equidistant lines, was observed at a distagoe between tho lines 
of H » 29 ooo0ersted of the order of 2 om. This atriped speo~ 
trum is continued also beyond the series boundary, where, with 
a lacking magnetic field, (H«0) the through-going spectrum which : 
corresponds to exiton dissociation is located. The farther one z 
penetrates into the shortwave range, the less distinct does the 
structure of the spectrum become, and the syectral lines ap-_ 
proach more closely to one another over a distance of 1,6 om . 
Hereafter their distribution beqomes irreguler. These lines are 
observed on the base of the through-going spectrum, where its 
intensity doas not take a monotonous course but shows absorptim 
maxima, The distance between the maxima is reduced as the short- 

Card 1/2 wave part of the spectrum is approached. Thus, the spectrum 
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here consists of absorption maxima upon which the aforenentioned 
ed spectrum is impressed in form of a thin atructure. The 
sity of the absorption maxima becomes weaker to the ex- 
t of the spectrum, and 
absorption. Inveati- 


perposition of the ab @sponding to the exi-« 
ton states at various fp retuse= 6 «+ is the magnetic quantum 
number of the exiton, ere ia 1 figure and 2 Slavic references, 


ASSOCIATIONs Physioal-Technical Institute AN USSR, Leningrad 


(Piziko-tekhnicheskly institut AN SSSR, Leningrad) 
SUBMITTED: July 6, 1957 
AVAILABE: Library of Congress 
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AUTHORS ? Gross, fe. F., Zakharchenya, t. Pe 57~2~2/32 


TITLES Ionization of kxcitons in a Cu,0 Cryatal by an blectric rield {Ionizat= 
siya eksitonov v kristalle Cu,0 vloktricheskim polem). 


PERIODICAL! Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 2, pp. 231-232 (USSR) « 


ABSTRACT. Reference is made to the yreat difference between experiment and theory, 
the latter proceeding from the correct assumption that the exciton in 
cuproud oxide is a Motta exciton. as this difference was still undeter= 
mined, the Stark effect was again investigated in a Cu.,0 crystal, where 
first of all the test conditions were perfected. The résults obtained 
shoved a good agreement with theory. First the deficiencies of the fors 
mer tests are enurerated and it is shown that all these sources of error 
in the determinations of the field voltages in which a successive dis= 
appearance of the members of the excitoneserjes takes place may easily 
be removed when the observations in the domain investigated are carried 
out by measurement of the electric potential gradient with the aid of 
proves. The probes were pub onto a snal] crystalline C150 plate by mans 
of evaporation of gold in a vacuun. The probes had a diStance of 172 rn 
from the silver base electrodes, Tre Stark effect was tivestigated at 

Gard 1/2 the exciton Lines under conditions of cooling of the crystal to the tems 
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perature of liquid nitropen, A spectrograph with a dispersion of lo,5 


Afina was used for the observation of the spectrum, ‘ine consecutive dis 
appearance of the members in the yellow exciton-aeries with the quant: 
numsers n = ,3,2 due to the donization of the exciton by the electric 
field was distinctly observed, It became evident that a field voltage 
of 2,5 ky/em is necessary for the ionization of the exciton from the 
state with n = lh. In the case of n*®3,8b 29 ky /en and in the case of 
ne2,£ = 29 kV/en. The values for the field voltages are hizhly dif= 
ferent from those measured earlier and lie near those obtained by Samoy® 
lovich and Korenblit for the Stark effect. I. A. Polownikova, Diplomant= 
ka in the State Universit 7, Leningrad ,halped in the experiment, 

There are 5 references, 4 of which are Slavic. 


Technical Physice Institute ASUSSR. Leningrad (Fiziko-telkhnicheskiy be 
institut aN SSSR. Leninerad), 


August 22, 1957, ics 


Library of Congress, 
1. Crystals-Excitation 2, Crystals-Ionization 
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24(4), 24(6) SOV) 895-30/34 
AUTHORS 3 Gross, Ye-F., Griyo, B- (Grillot), Zaknarchony®, 3-2. and 
Bansi-uriyo, M. (Bancie-Grillot). a ee 


TITLS: the sftect of 4 Magnetic Field on tne Blue Fluorese2n) ard on ths 
Absorntion Lines of Some Pure Cadmiuia Sulphide orystéls ot tre 
Temperature of 4,2°R (Viiyentye magnitnose polya m2 “ink oinsy 

fluorestsentsii i nA Linii pogloshchenty nekotorykh srinweblev 
chistogo sernistogo admiys pri temperature 4,2°R) 

PERTODICAL: Ooties i gnaktroskoplya, 1959, Vol 6, Nr 5, 9D PLO-TLE ilo. sae 

ABSTRACT:  ~eports continurtion of the work described in the tracedies olor 
(see preceding, abstract). “he present ‘ork ws earrbed oat ot the 
Fhysico-Technaical Inetitute of the Ace See USSR in Loningr' 3. A ods 
monocryatal prepared by sublimation (dimensions 4 fa. x 2oua x GOO YW) 
was placed between tho poles of an olectronagnes. 4 giffractien 
svectrogra oh with 1.7 A/a dispersion was used to record tna {jaorescence 
soectrum of the erystal excited by the dfs % line at %-2°K. In ® 
magnetic field of 28 000 Oe, oriented at cignt-englos to the ontictl 
axis of the crystal, the fluorescence lines at 4870, 496% end 4001 4 
exhibited Zeeman splitting into doublets (somratioas of 0.57, ef and 
1.2-165 2 resoectivaly, ef. Fig 1)- the doublet cannonents “ore 
golarized in the samo yay as the original lines, 4ep. with tho electric 
voetor at right-angles to the optical axis of the eryst21. =° slitting 

card 1/2 yae observed in lagnetic field up to 26 000 Oo, orionted partied to 
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. The Effect of a Magnetic Field on the Blue Fluorescence and on the Absorption Lines 
of Some Pure Cadmium Sulphide Crystals at the Teaperature of £.2°K 
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the optical axis of the crystal ‘(Fig 2). The author studied also 

the effect of nagnetic fields on the absorption lines of sublimated 

CdS monocrystals. They found that the 4869.1 A is broadened from 

1.62 to 2.242 by a@ field of 28 000 0o (directed at right-angles to the 
optical axis of the crystal), indicating possible Zeeman splitting into 
a doublet. hore are 4 references, 2 of which are French, 1 Soviet 
and 1 mixed (French and Russian). 
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7 2. 2Y2/ B102/B204 
Pa AUTHORS : ‘Gross, Ye. F., Zakharchenya, Be P., and Konatantinov, 0. V. 
ae TITLE:  Brfeot of the inversion of a magnetic field in the exciton 


absorption spectrum of a CdS orystal 
PERIODICAL: Fizika tverdogo tela, v. 3, noe ty 1961, 305-208 


THXT: Studies of the effect of a magnetic field upon the atsorption 
speotrum of Cd8, on which the authors have made 4 report in Ref. 1, are 
intended to determine she exoiton energy spectrum and ita rulation to the : 
band structure in CdS. The experiments described here were carried _out 
with 1 - 3p thick foila of CdS single crystals, whose optical axis A yas 
in the plane of the foil. .H was either parallel or perpendicular to 4. VG 
(B is considered to be 4& veotor, because the orystal has no invergion 
center). The orystals were c oled to 1.3°K and remained frae fron 
deformation. In the case of PZ, the exciton absorption lines with 
aS 4853, 4613, and 4806 A were weak and so narrow that the effect of the 
-field upon them could be easily observed. The line with A # 4813 A, on 
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Effeot of the inversion of a magnetic,,, B102/B204 


which the inversion ae Could be beat observed, had a satellite line 
With A= 4614 A, at By » the 4813-line split up into @ doublet, whose 


Center of masg wag shifted toward higher energies relative to the 
The weak 4814-line, whose origin ig not quite clear, igs 
to @ doublet; the components are weak anid not so far 
the main line, In the oase of inversion of the field 
1a considerabl od (shift of the 


jal change in the 
» Consists ina 


complex Splitting, 
diffioult 


30m, above all, 
of the 
The question ig now 
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Effect of the inversion of a magnetioe.ec. B102/B204 


examined as to what possibilities ave left by the invariance of the : 
quantum-mechanical equations with respect to the time reversal for oe 
i excitons in the orystal. The invariance is formulated by neans of the 
; Onsager prinoiple for the conduction tensor} 6 (K,0,-H) = 9, y(-Eswy) 
Then the power absorbed per om’ with a given A and B/H 
W(H) oes DE E,)Reo (E,e9,H) and w(~8) = 13s 8 E_ Reo (-¥,u,8). Herefronm, 
2fp uw Yop 2iy7 bY BY bs 
the change in the absorption spectrum in the case of inversion of H may be ; 
observed. In the presence of an inversion center in the absorbing medium, — 
the effect would not be observable. The shift of the Zeeman components in 
the case of field inversion may be due to the following effeot: The 


excitons excited by the electromagnetic wave move translatorily with 
¥ w hK/p (nu - effective exciton mass) and,.in the, presence of a constant 


magnetic field,: they generate the field 2 A(R,E] fea. In a orystal 

without inversion center,. the exciton state has 4 dipole moment d, and 

to the energy.of the exciton in the magnetic field, -(d,£) ia added ; 
additively. @ 46 parallel to z, and the energy determining the shift “ 
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AUTHORS! Gross, Ye. F., Zakharchenya, Bs Pes and Razbirin, B. 8. 
TITLE1 Magneto-optioal effects in the absorption apactrum of 4 


cadmium-sulfide orystal 
PERIODICAL: Fizika tverdogo tela, Vs 3, noe 10, 1961, 3083 - 3091 


TEXT: The Zeeman displacement of the two groups of absgrption lines °§ 
oadmium-sulfide orystals wes investigated (4889 - 4860 e 4860 - 4660 )s 
Experiments were made in magnetic fields of up to 35,000 oe at tempera- 
tures of 4.2 and 1.3 K. The long-wave group Was investigated with the 
aid of thin orystals (from wip up to some tens of ee cena ay 
dispersion of the diffraction-grating spectrograph used was 4 /m and 

167 /rom Line splitting wes found to depend on the polarization and on 
the direction of the magnetic field. A diamagnetic line shift was 
observed which is inoreesing with the magnetio field strength and with the 
quantum number (in the case of the hydrogen-like lines). The Zeeman 
splitting of the weak lines betreen 4869 and 4854 A wes not uniform for 
all lines studied. In a discussion of thess results the suthors show that Xx 
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Magneto-optical effects in the... B104/8 


an electria field acta on the exoiton leveala in a magnetic field. 
A. Gs Samoylovioh and L. A. Korenblit (DAN 988R, 100, 43, 1955) studied 
the aotion of a Lorentz field on an exciton moving in a magnetic field. 
The results obtained here are explained as follows: The excitons of a CdS 
oryatal have a dipole moment caused by the asymmetry of the intra- 
orystolline field. The axig gf this dipole is directed along the optical 
axis A of the crystal. If AWH, the electrig Lorentz field is 
perpendioular to the dipole ites and if AL » it is parallel to the dipole 
axis. In the first case, the Stark effect obviously reaches a minimum, 
In the second case, a Stark effect is observed on exciton levels of 
greater radii. The discovered diamegnetic shift of absorption lines con- 
firma the existence of exciton series which are related to the complex 
band structure in a CdS orystal. The Zeenan effect proves the complex 
energy structure of un exciton in a CdS crystal. The appearance of a 
Lorentz field in magneto-optical exciton effects indicates the existence 
of a movable exciton system. There are 3 figures; 2 tables, and 
12 references: 8 Soviet and 4 non-Soviet. The three most recent refer- 
ences to English-language publications read as follows: E, F. Grosn, 

~ Je Phys. Chem. Sols, 8, 172, 1959; J. J. Jopfield and J. G. Thomas, Phys. 
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investigation. Corresponding Member ag Lil. yo. Fe Grose is thunked for — ’ 
“16 interest, There are 1 figure and 3 : 1 Soviet ant 2 non- , 
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Te 


TEXT: The Cu,C spectrum shows, 


absorption; 


2 77.3°K)- 


continuous stepyise 
second at 6065 A (T 
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exciton transitions 
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Zeenan effect o7 indirect eccitons in cu,0 crystals 
nce 


apart from the nydrogen-like series, 
the first step begins at 6164 
“pis stepwise adsorption can 
optical spectrum of polaron formation oF indirect 
to exciton interaction 
Tne latter modei “as proposed by R. 


Conf. on Semicond. Phys. Prague, 408, 1960; 
with the observed dependence 
the frequency of tne light absorbed: 


is the energy at the beginn 


4, 1962, 1005-1028 


a 
m the 
be explained 
with monochroziatic phonons 
J. Elliott (Proc. 
Phys. Rev. 124, 340, 


of the 


ing of the step; it vas 


of uniaxial deformation on the snort- 
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ie 


wave edge of the first absorption step (FrT, 2, 2968, 1960). 4 further a 


check was made now when studying the Zeeman splitting of the absorption edge 
at 1506 koe. The pulsed magnetic field (nalf-period 5 usec) was preduced by 
a ligquid-nitrogen scoled solenoid. The Cu 0 pingle crystals were cooled to 
77.3°K and exposed to that field in 
[110], and [111]. The experinental 


FUEGO}; — al LOO}; ECP) [OO]; ) [100]. : 
MMos all 1I0Iys EA) INCNegas Be) LTP A 
HMO: ali{iolge —" EP)IN[O)eys #4) {100}. 


rallel to the directions [100], 


pa 
conditions are given by 


fu 
i) 
be} 
oO 
ct 
v 


—~ - : os =z : = : 
The vectors q and e the Girections of light propageticn anc its 
Sen ~~ 


polarization. In a l cases, the measurements were made for wiH and BL. 


1 
sath all orientations, the splitting of the quadruyole exci ten line with 
n=1 was ovserved, the total amount of the splitting was 4 a. Tne center 
of gravity of the triplet “as red-shifted and the triplet was asymmetric. 
Besides tha quadrupole line also the edge at 6065 4 was split; nuzber and 
position of components were dependent on the geometry of the experiment 
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Tne results aré anulyzed in detail and it is found that, in 
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to combined exoiton-phonon transitions. 
The continuous exciton absorption in the range 


the continucus absorption 
Qne phonon involved 
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AUTHORS : _Zakharchenya, BiPs) and Sibilyev, A.fI. 


TITLE: Magne to-optical investization of crystals in 
strong pulsed magnetic fields. I. 


PERIUDICAL: Optika i spektroskopiya, v.12, no.5, 1962, 616-621 


-TEXT: An apparatus is described for the investigation of 
the Zeeman effect in the absorption spectra of crystals in strong 
pulsed magnetic fields. The pulsed magnetic field ig created by 
discharging a bank of condensers (200 to 1000 yif charged to 3 KV), 
through a liquid nitrogen cooled coil (inductance 1 tio 2 milli- 
henry), capable of producing fields of up to 200 K oersted. 

The discharge is oscillatory and the first half cycle is used for 
experiments, Zeeman splitting is investigated by means of a 
monochromator and photomultiplier using a constant continuous 
spectrum sources weasurements were also made using ‘yhotographic 
recording and a pulsed light source synchronized with one of. the 
alternating magnetic field pulses. A typical micropiotometer 
trace of a Zeeman split line n = 5 fora srystal of Cuy0 is 


‘Card 1/2 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963510014-1" 


03/15/2001 CIA-RDP86-00513R001963510014-1 
wer 3p PRIORI ERS TESTES 


~*~. i A 
Z a : FH canes 


2 


Se ates ge og Seip bastatin aa aes 
— t 


"APPROVED FOR RELEASE 


Stent a eR ISRESAA Gf RSPIAREAE aria 


i 


Ma - : j | 
Eneto-optical investigation of .., Bore epee oer O0bro1 7035 | 
9/E120 : : 
Shown. The half width 
: of this li j 
oe ore ee ine.1is about 4 to 5 i 
with a Sispersian ob ut OF 2765 °K and using Rah ee rr a Le 
line is resolved with a half Midth? Sap a : 
There are 5 figures, a 


SUBMITTED: March 21, 1961 


Card 2/2 


CIA-RDP86-00513R001963510014-1" 


APPROVED FOR RELEASE: 03/15/2001 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963510014-1 


FETS FEN Bee Se ad ae Ped Shree beeen BT Se sees RET PA ERR 4 SF EES, 
me Ts gy ‘ ‘ z SARS is) ere ee) 


"” QAXHARCHENYA, B, P.y -AYGKIN, A. Ya, 


eats Zeeman effect. in ‘the absorption. spectrum and luminasience xf = 
9 = Sutt and SrFo - Smtt crystals, Opt. 1 spektr. 13 no,6: 
875-877 D '62. : (MIRA 16:1! 


Magne tooptics) 
Caloium fluoride corystals—Spectra) 


Strontium fluoride crystals—Spectra) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963510014-1" 


ARPROVED FOR RELEASE: 03/15/2001 


er LEY Joke yee 
: BSRSEH EL Re eestenes eu qeres vere ae mes 


_CTA-RDP86-00513R001963510014-1 


oe. ae . 
‘ : : : Ley . : 
‘ Sea iar Sar : i: §/181 63/005/001/047/064 
Sem ons: 8108/3180 
—- "AUTHORS: Agekyan, V. Tes Groas, {@. Fas Zakharohenyay B. P., and 
; , : Kaplyanekiy, A- A. : : ae ; Tes es 
We 4 . 
- -  PUTLE: Piezomagneto-optical investigation of the quad:supole exciton 


transition in cu,0 crystals 
PERIODICAL: Fizika tverdogo tela, v- 5, now 14 1963,315-31? 


TEXT; The effect of o magnetic field E (30 koe) and a compression P a a 
perpendicular to H upon the quadrupole exciton line n = 1 (transition : 


ryahye) in the cu,0 spectrum, was atucied on a cu,0 single cryatal 


compressed along the [001] axis. The spectrum was taken on a 44-3 (DFS-3) 

' apectrograph with linear dispersion 2 A/mm. Observations _,were made in 

polarized light (8 ||P and E iP) perpendicularly to both H and P. Without 
piessure, the n=1 line (A = 6125 A) ig oplit into a triplet with its 
central line (polarized E |] i) in the position of the old line. The other 
two (polarized El: H) have equal intensities and are symmetric about the 
central line. With rising pressure the central line shifts to longer .« 
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Piezomagneto-optical investigation .., ’  B106/B160 


waved, and the short-wave line to shorter waves with intensity increased 


at the expense of the long-wave line. Above 2 kg/mm” the long-wave line 
vanishes, leaving the other two polarized with equal intensiiies. These 
results are in full agreement with results obtained by solving the secular 


equation for the splitting of the tye level in the presence of an elastic og 
deformation and a Magnetic field (A. G, Zhilich. Frt, 3» 2041, 1961), ‘ : 
There are 3 figures and 1 table. es o- 
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AUTHORS : Gross, Ye. Fey Zhilich, A. G.s % kharchenya, Bs Pes 
Makarov, Vy. Pe, and Sibilov, Ae I. a eee 


TITLE: Zeeman effact ofthe yellow exciton series in strong magnetic 
fielde 


PERIODICAL; Fizika tverdogo tela, Vs 5, Now 1, 1963, 327-338 


TEXT: The Zeeman effect of the members of the yellow exciton series of 
directed cu,0 crystals was examined in magnetic ficlds of up to 140 koe 


in the direction perpendicular to the magnetio field.. The crystals were 
cooled in liquid helium. With increasing field strength tho line splitting 
grows more complex with rising main quantum number n (Pascnen~Bak effect). 
The experiments with pingle crystals showed clear dependence between the 
splitting and the orientation of the crystal in the magnetic field. The 
Zeeman oplitting of the principal members of the yellow series with ave 

is distorted by the action of forbidden lines. Conclusions:In Cu,0 there 


‘isa (5 gone at the top of the valenoy band an a Tt zone at the bottom 
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of the conduction band. If the former is assumed to be due cniefly to the 

2p-state of the oxygen, one can neglect the spin-orbit interestion. If, 

however, the (oe 5 valency band is mainly due to the 3d-state of ey the 
spin-orbit entice will split it into a doubly degenerate iy and a 

quadruply degenerate i band (at rae 0). These ‘two band models are used ae 
to develop the theory of the Zeeman ef'fest of directly forbidden excitons. 

. Theory and experiment do not, however, fally agree. The Pe Puen hao 

7 symmetry levels may_affect the magnetic sublevels that are oie to the 

splitting of the "5 level. There are 3 figures. 
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ACCESSION NR; AP4020956 a 8 /0051/64/0111/003/2455/0460 


- AUTHOR: Zakharchenya ,B.P.; Makarov ,V. P.; Varfohoueyev A.V. } Ry*aki.n,A.¥8. 


 ‘ITLE: Zeenan splitting of the principal saiasion line in cary: _erystals 
‘@OURCE: Optika 4 spektrockopiya, v.16, 10.5, 1964, 455-460 


---oPIC TAGS: Zeeman effect, Zeeman aplitting, thulium doped calciun flucride, thulie ff 
um activated calcium fluoride, calciun fluoride, thulium 2+, thulium ica, crystal 
structure, transition probability ; 


ABSTRACT: - Observation of the Zeeman effect in the apectra of erystels doped with 
transition-group ions can yield information oa the symmetry of the states involved 
in the dotected transitioas, the multipole order of the transitions, 
and on the crystal structure and field. Zeeman splitting in the «optical spec- 
tra of CaFo:RE> (RE = rare earth) crystals was first observed esi investigated by | 
- YA, Arkhangel skeya and P,P. Peofilov (Optc.2 spetu,4,€02,1958) acd has sulsequently 
been studied by other authors. The present work is devated to investigation = ex- 
perimental and theoretical - of Zeeman sp} itting of the tnteaso 1.116-4 Line of the 
divalent thulium ton in CeFg. The essociated transition ts fdentified. The infrared 
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aaa ----—-- spectra-were- observed. by-means-of .a DFS-12dcuble monochromator in which -the-staniad -__. —_- 

diffraction grating we renkesditya special grating with 600 lines/om and which concetn~ i. 

_...ted..76% of the light in the 0.8 to 2.5 region. The linear dispersion wai_10 A/um.. 
The radiation detector was a liquid-nitrogencooled FEU-22 photomultiplier. The 
‘field was produced by a magnet with 30-mm-diemeter Permendur_pole pieces tnd a gap’ 
of 20 mm; the highest field strength was 40-l0e. The CaFa:Ta“* singl.e crystals were 
prepared. by gamma-irradiation of CaFo:Tm?* crystals. The specimens were cioled to 
717 and 4.2°K, The splitting in the 40 kOe ficld varies in the range from under 3 to... 
over 9 em“, depending on the orientation of the magnetic field, the direstion of 


observation,and the orientation of the electric vector of the light. The zomponents ~ 
of the doublet are not always equal. The. results are analyzed from t:he thsoretical 

~ standpoint, An attempt made to observe the splitting of the secaund intense line 
at 1.189 p proved vain for reasons that are still obscure. "Thi authors acknow 
ledge their pratitude to Ye. F.Gross for his interest in the work. anil to P,P, Feofil-— 
ov for useful suggestions," Orig.art.hes; 25 formulas and 3 figures, 
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AUTHORS : Zakharchenyal, B. P.; Makarov, V. Pe? Ry*skin, A. Ye. 
a ‘ pe Ape PRSUN IRN RUN a EERE ETIHAD ame : ‘ 
TYTLE: Zeeman effect for f-d transitions in the spectra of rare 
' earth fluoride crystals activated with 5m 


ow arennainees @omaiemneen et 6 


SOURCE: “Optika i spektroskopiya, v- 17, no. 2, 1964, 219-229 


TOPTC TAGS: Weeman effect, absorption spectrum, emissicn spectrum, 
- gare earth compound, fluoride, samarium, group theory 


- ABSTRACT: This is a continuation of earlier investigations ‘B. P. 

| gakharchenya and A. Ya. Ry*skin, Opt. i spektr. v. 13, £75, 2.962 

‘ and v. 14, 309, 1963), and contains additional experimer.tal ‘acts 
and a more thorough theoretical discussion. The erticle reports on 

: the results of experimental and theoretical investigation of the 

geeman effect of the most intense emission lines in cryetala of the 


& 2+ 


: type Mer .~Sm (where Me = Ca, Sr, or Ba) and of the narrow absorp- 
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tion lines in car,-sm** and Srr,-sm’*. The experiments were per- 


formed with single crystals MoF,-Sm°* containing a variable amount 


of sm", up to 0.5%, with the crystals cut in such a way as to 4 
permit their orientation in a magnetic field parallel to the four- 
: fold, three-fold, or two-fold axis. The observation was inade in 
polarized light in a direction perpendicular to the magnetic field, ,; 
/ with the crystals cooled with liquid helium. The experimental 
m™ data were analyzed on the basis of group-theoretical representations | 
-_— | for the f-d transitions in the crystal. Two approximations were 
os used in the calculation of the states of the £?d configuration. ‘ 


: In one the interaction of the rae electrons with the crystal field 
is assumed stronger than their interaction with the d-eLlectron, te ost 

and the other the interaction of the d-electron with the £° core ; ' & 
, is assumed stronger than the interaction of the £° electron with the - 
; field. The second approximation agrees better with the e:perinental | 
Gata. "The authors are grateful to Ye. F. Gross and P. P. Feofilov 
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he Zeeman components cin in nany ceases 
results are 


l field and excitons in 
the exciton bands with Kk = OU. 
of the Zeeman effect is that 
for thir orientaticn 18 paral.el to the fleld 
have act only cire.aar but ea, .iptica. and ever .o near polarization. “he 

found to be in satisfactory azgreenemt with experimental data, but are appiicabie omy 

the distances between the Zeeman gublevel; are lesa than the orizinal splitting 
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'gOURCE:' Simpozium po spektroskopii kristallov, soderzhashchikh redkozenel 'nyye 
em |’ elementy i elementy grup zheleza. Moscow, 196. Spektroskopiya kristallov | 
_ | (Spectroscopy of pean G materialy simpoziums. Moscow, Izd-vo Hauka, 1966, 126-130 ' 


TiitH1: Magneto-optic effects in the spectrum of a CaF. “Batt crystal 


im || TOPIC PAGS: magnetooptic effect, Zeeman effect, electron paramagnetic: resonance, 
— Hamiltonian . 


“ABSTRACT: Splitting of the resonance line for CaF. ~Eu?* was studied in both absorp- . 
. tion and emission spectra. When the magnetic field waa parallel to the fourth-order 
axie (H 5 Parallel to (0017), the spectrogram plainly revealed asymmetry in intensity — 


‘ of the Zeeman component relative to the line not affeoted by the field. This 
asymmetry is clearly due to thermal freezing ot the ions in strong mnametic fields. 
At low temperatures this occurs on Zeeman sublevels of the ground and excited states. 
From the experimental data on Zeeman splitting of Ao 4130 A with -divferent crystal 


orientations in the magnetio field, it is established that the behavior of the exoited 
level is defined by a spin Hamiltonian of the type 


Se lS + US, 
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where g and A are parameters determined from experiment and are related to the Lande | 
splitting factor. It was found that Je] = 3.9 ¢ 0.1 and Je] = 2.4 £ 0.1, and that 
tne two are of opposite signs. Tentative theoretical considerations ¢o not agree wi 
this result, but the authors do not consider this too serious since the premises for 
the theory of interaction between mixed configurations and the orystailine field are 
“highly speculative. This acheme permits examination of a number of possibilities in 
optical deteotion of electron paramagnetic rescnance in CaF,-Buet. Dateotion of 


‘resonance may be due to selective reabsorption of the Zeemen component of emission. 
It may also be due to competition in intenaities of resonance Zeeman transiticns in 
absorption and emission. Orig. art. has: 4 figures and 1 equation. 
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TITLE; Use of an electron optical converter of light for the study of magneto- 
optical phenomena in crystala in strong pulsed magnetic fields 


SOURCE: Optika i spektroskopiya, v. 20, no. h, 1966, 730-732 


TOPIC TAGS: electrooptic image intensifier, magnetooptic effect, Zeeman effect, 
absorption spectrum, light absorption, f/eSeO MAGCHETICQ FKIELO 


' ABSTRACT: Earlier experiments by two of the authors (Zakharchenya and Sibilev, 

Opt. i spektr. v. 12, 616, 1962), in whica strong pulsed magnetic fields were used” 

: to investigate the Zeeman effect on absorption lines in optical spectra of crys- 

tals, are repeated using an clectron-optical converter and a time-sweep technique. | 

In these experiments, the image of a narrow part of the spectrum, containing one 

_ line or a group of lines was produced in the focal plane of @ spectrograph with 

. diffraction grating (dispersion 4 R/mm) and projected on an electron-optical con- 
verter with a cylindrical lens. ‘The time sweep of the spectrum was produced cy 


| UDC: 539.1B4.28; 54.0. 
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applying a paraphase sawtooth voltage on one pair of deflecting plates. The 

- Zeeman splitting was observed on the oscilloscope screen and could be photographed - 
' from the latter, The tests demonstrated she feasibility of the method, although 
the spectra investigated so far and the use of a low-transmission spectrograph 

| gave little information on the eventual resolution attainablsa by the method. 

: Orig. art. has: 2 figures and 1 formula. 
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ORG: Physicotechnical Institute im. A. F. Ioffe, AN SSSR, Leningrad (Fiziko- 
tekhnicheskiy institut AN SSSR) 


TITLE: Magnetooptics of "tetragonal centers" in CaFo:Eu%* crystals 
SOURCE: Fizika tverdogo tela, v. 8, no. 12, 1966, 3602-3605 


- {TOPIC TAGS: laser material, calcium fluoride, activated crystal, europium, magneto-, 


optics, Huminescsnce center, Zeeman effect, magnetic dipole, optic tranaition, carne 


UWE AN @. 

ABSTRACT: This ‘ts o continuation of earlier work (FIT v. 8, 41, 1966) where experi- 
mental proof was presented for the existence of centers of purely cule symmetry in 
CaFo:Eu + crystals. In the present article,centers of various symmetries (cubic, 


‘jtetragonal, rhombic), which occur following a heterovalent substitution of the Eu3t 


fon for the cation, are related to the Zeemin splitting of the emission and absorption 

lines in the observed spectrum of CaFo:Euo* . Tne tests were made on crystals grown at 

the Physics Institute im. P. N. Lebedev AN SSSR by a method described elsewhere (FIT 

v. 7, 267, 1965). No cubic lines were observed in the groups of emission of those 

lines connected with the transition between the Eu®* states. The "tztragonal" spect 

was separated but its Zeeman components did not agree well with the theoretical approx- eae 
imations. No trigonal centers were observer! in a crystal grown in a fluorine atmo- EE 
sphere, thus indicating again that these centers are connected exclusively with oxygen 


cord WE _._.. W0Gr_ none _ 
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- |fons in the lattice. The experimentally observed laws governing the Zeenan splitting 
of the "tetragonal lines" are described. A theoretical analysis of these laws makes i 
it possible to relate the indicated lines to the mgnetic-dipole transitions 
(77, + *M5) in the Cgy field. A study of the concentration dependence of the line 
jAntensity leads to the hypotheaia that the excess charges at centers of different syn | 
‘metry can be compensated by the same lattice defect with two negative charges. Further 
study of the model wherein one defect "serves" two TR*+ fons calls fur further experi- | 
ments. Orig. art. has; 3 figures and 2 formas. [WA~-14] (02) 
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AUTHOR: Zakharchuk,, LeAs.... 


TITLE: “Yedesign of an Electrostatic Frecipitator of the 
8-140 Type (Rekonstruxtsiya elektrofil'trov tipa C-140) 


PERIODICAL: Koks i khimiya, 1959, Nr &, pp 54-55 (USSR) 


ABSTRACT : The redesign of an electrostatic precipitator of the 
above type is described. The main change was the 
replacement of insulating boxes and method of their 

-heating. There is 1 figure. 


ASSOCIATION:Gorlovskiy koksokhimicheskiy zavod 
(Gorlovka Coking Works) 
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“~~CAKHARCHUK » JuoI.9 kand.mod,nauk 


Treatment of chronic coronary insufficiency with anticoazilants, 


Vrach, delo no. 1180~32 '41, (MIRA 14:4) 


1-1, Kafedra fakul'tetskoy terapii (zav. - dotsent S.M, Martynov) 
pediatricheskogo 1 sanitarno-gigiyonicheskogo fakul'tetov L'vovakogo 
meditsinskogo inatituta, 

" (CORONARY VESSELS—-DISEASES) 
(ANTICOAGULANTS (MEDICINE) ) 
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—ZARHARCHUK, E.Ie, kands kand.med. nauk 


Clinical evaluation of the suppressed respiration test 2s a method 
of diagnosing coronary inoufficioency. Rauchstrudy L'vov,otl.terape 


ob-va nooltl57~160 "61. (KIRA 1685) 


1. Kafedra fakul*tetskoy tarapii pediatricheakogo 1 sanitamo~ 
glydnicheskogo fakul' tetov sites o neditsinskogo iastituta 
mov, kafedroy - dotaent S.M. Maryn 

(CORONARY HEART DIauASE) (RESPIRATION) 
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ZAKHARCHUK , Leles kend med,nank 


Paper electrophoresis of blood protein fractions <n acute coraiery 
Anaufficiency. Hauch. trudy L'vov.obl. terap.ob-va NOs1t1 51-164 7610 


1, Kafedra fakul'tetskoy terapii pediatricheskogo 1 vaniturno- 
giyenicheskogo fakul'tetov L'vovskogo meditsinskogo ingvituta 
zav, kafedroy - dotsent 3.M. Martynov). ae 4 
(BLOOD PROTEINS) (CORONARY HEART DISEASE} 
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ZAKHARCHUK, M,, instruktor; TITOV, V., instruktor 


Methods for training susmarine swimmers. Voen.znan. 37 n0e7:31 
Jl ‘61. (MIRA 14:6) 


1. Morskoy klub podvodnogo sporta Vaesoyuznogo dobrovel ‘nage 
obshchéstva armid, aviatsii 4 flotu, go Alushta, Krynskoy oblasti. 
 (ptving, Submart ne) REP inawti a8 
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KLIN, V.B., kand. tekhn. nauk} ZAKHARCHUK, Nelo, insh. 


c ie naterials,. 
Values of friction coefficients for some nenue tal 
Mashinostroenie no.32109-110 My-Je '63. (MIRA 1627) 


1, Ukrainskiy institut inshenerov vodnogo khoayaystva, 
e Rovno. 
. (Nonmetallic naterials) 
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ORZHEROVSKIY, Mu; ZAKHARCHUK, 0.; ZACORUIKO, V., 4nzh.-konstruktor 


FBlectrochesical salt renoval from sea watur. More flot 20 n0e9324— 
26 S 160. (KIRA 13:10) 


‘1, Hachal'nik bagseynovoy laberatorii Chernonorskogo perokhodstva 
(for Orsherovskiy). 2. Starshiy inzhener--konstruktor lonstruktor~ 
-akogo byure Chernonorskogo parckbodetva (for Zakharchol:), 3. Fonstruk- 
torskoye byuro Chernonorskogo parokhodstva éfor Zagorurko ). 

(Sea water) (Electrochenistry) 
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ZAKHARCIIUK, PY, hand. sel 'skokhosyaystvennykh nauk, dots. 
sania 


“he soils of Polesye. Fauka i zhyttia 8 010: Hn3? 158s 


(Polesye--Soi1s) 
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ZARHARCHIA, P.V.3 MATKARIMOV , Ue. 


Reserves, distribytion, and mobiiity of potassium in Sisvozem soils 
of the Uzbek 3.$.R. Pochvovedenie n0.4:31-39 Ap '&. 
{MIRA 1534) 


1. Ukrainskaya akadontya gel ‘ekokhozyayatvonnykh nek. 
 (Uzbekistan—Sierozem soils) (Soils-—-Potasaiun content) 
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ZAKHARCHUK, S.M. 


Facies of the Tournal stage of the Lvov Troughs Trudy UkrNiGRE 
19453233239 63. . (MiRA 18:3) 
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telation of sieustursl plans of naoguns, Peleogene, ami Uprer 
Cretaceous sediments on Tarkianct Cape. Geol, neftt i an 
sepa neice = ‘ 
no.6312-16 Je '65 teen | 


i j st alovorazyad aieyy ine 
Ukrainsk nelesiedovitel'shly geologorazvedschieyy Lr 
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ZAKHARCHUK ,” Sy 


Collective farn maternity hospitele in Iwov Province, Sov zdrev, 
“ - 6 no.9:3h6328 Ag 157, (HLRA 19:19) 


1, Is Mvovskogs chlastices etdele edravookhrananlys (zoey, ¥.D. 
Terileychenke) : 
(ECEPTTALS 
msterrity, in tral avens tn Freefe) 


ee 
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. QAMHARCHUK, S.S. (L'vov) 
1 annem avemrhSsoeise ROR tegen naeige nent 


a , lum, Peltd, 4 ; 
- Stopping atonic hemorrhages during early puerperiva. . 
; akuah, 22 no.5:14-16 My '57. (MLR 10:6) 
(HRMORRHAGE, UTERINE) 
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ZAKHARCHUK, S.S. 


Obstetrical cero in Iwov Province villages. Auth. 4 gin. 33 nod: 
7-10 Jl-dg '576 (MIR& 10:11) 


1. In kafedry akusherstva i ginekologii (sav. = prof. A. ¥.Vikulow) ) om 
kafedry organizateii zdravookhraneniya (cav. ~ dotsent 5.2.Tkachenko 
L' vovakogo meditsinakogo instituta £ L'vovakogo oblaetaogo otdela 
sdravookhraneniya-(gav. ¥.D.Danileychenko) 
( GBSTELRICS” - 
in Russia) ££ 
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Prenatal care of pregnant woren in rural areas. FYel'd. 1 akush. 
23 no.1:33-35 Ja '58. Ny (KIRA 11:3) 
(PRENATAL CalB) ‘ 
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ftisteey of the development of the first state midwife school in Lvov. 
_Fel'd. A akush. 26 no. 2:39"41 F '61, _(HIRA 14: 4) 
“(LVOV—=CBSTETRICS--GTUDY AND TEACHING)~ ~~~ -- - 
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OKLMEROVSKIY, M., insh.; ZAKHARCHUK, O., inah.; ZAGORUYEO, ¥., insh, 


First marine unit for electrochesicadl dist4llation of nea water, 
Mor. flot 19 no.6:28-30 Ja ‘59, (MTRA 1239) 


1. Chernomorskoye parokhodstvo. 
(Sea wator, Distillation of) (Ships--Bcutpment and supplies) 
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ai cas Rotary Scavenger pump for two-cycle engines. Mor.fiot 17 no.10: 28-29 
0 '57. (KIRA 10:12) 


1.Starshiy inzhener proyektno-konstruktorskogo byuro Chernomorskogo 


parckhodstva. 
(Marine diesel engines) 
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Chemical abstracts ’ Kaew universal method of de-eemining the exchange ca- 
195¢ acity cf soils. P, Vit Zekhar cick finst Agr Kies 
. $3 Porkemedente 1953, No. 7. GS lis free of carbon utes 
and fertilizers are weated with OO58 HCL aut then wih Ca axtit 
The amt. of Ca used is deti by titrating the aceuc at. 
the feachtag: Another fhisk ich the Heaatd oes 
washed with HyO and the -cid ticared The dillereaers - 
the (wo tityatona give Cas cath t exchange capacity | 
sods with carbonates a (OV & Hh 1s used eau ne. 
is given off. This ts folio eod iy tae OOSN HC. a: 
cedure as given fur soils free of cupocates ron] &s 
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chy PP ACAD ee 
VLASTUK, P.; ZAKHARCHUK, P ; KALYUZHNYY, V,; PERESYPKIN, V. 


Seventieth birthdey of Mikhail Mikhailovich Godlin. Pochvevedenis 
no.3:117-118 Kr '57. (HELBA 10:73) 


(Godlin, Hikhail Hikhailovich, 1686-) 
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ZAKHARCHUK, S. 


cone enn 
enn 


—Uee of the "Flekais" machine for drying carpenter's glué. 
Mias, ind. SSSR 32 no.2:48 '6l. (MIRA 14:7) 


1. Nikolayevskiy myasokombinat. 
(Nikolayev—Glue ) 


1 


APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001963510014-1" 


“BPEROVED FOR Retee 03/15/2001 saicteent bate i eahhaicietapiaoa pil = 


“~~~ ZAKHARCHUK, S.S.; RUDOVA, A.X. (LYvow) 


Etiology, prophylaxis, and treatment of epidemic pemphicus of the 
newborn. Fel'd. 4 akush, 24 no,10:30-33 0 '59, (MIRA 13:2) 
(PEMPHIGUS) 
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ZAKHARCHUK, S+Se..... 
, oe Furdanen tal problem of congenital toxoplasmosis acd tasks 
for their further study. Med. paraz. 1 paraz- bol. 34 no. St 


507-601 8-0 '65 Q4IfA 1981) 


1. L'vovakiy nauchno~tssledovatel'skiy instivut olchrany 
materinatva 1 detotva, Submitted July 9, 1964. 


eri 
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ZAKHARGHUK, 8+3e, kandsmed, nauk 
sass acelt ADE MEER 
mer flome data on the detection and treatment of toxopleanosis in 


e Akush. i ine 39 Per Loy 063 
pregnant wonen g no Ky~eJ (eoaie ie) 


1. Ts L'vovakogo naucino=issledovatel'skogo inati‘uta okhreny 
materinstva 1 detatva (dirextor ~ kand. med. nauk L. Ya. Davydov). 
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o ZAKHARCHUK, S.S., kend. med. nauk 


Diagnosis and treatment of toxoplasmosis in priignency ternine— 
ting in premature birth. Pediat. akush. ginek. noe3837-38 '63 ee 
- -Q4TRA 17:1) 7 


1. Ltyovskiy naucino-issledovatel'skiy institut, okhrany ma- 
terinstva i detstva (direktor - kand. med. nauk. - LeYasDavidov) 
[Davylov, LIA. ] 
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ZAKHARCHUK, S.S., kand.med.nauk (Lvov) 


eect! aes meepeinted Saree te Mb eS THR eta oe 


Intracutaneous test with toxoplasmin, Fel'd. i alush. 28 no.4: 


25826 Ap'63. (Mm 16:8) 
= 1. Iz Nauchno-igsledovatel'skogo institute okhrany matsriostva 
i detstva. 
( TOXOPLASHOS IS ) 
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ZAKHARCHUK, 8.8., kand.med.nauk (L'vov) 
ce in organizing health education work amg partupients 


Our experian 
for the prevention of premature births. Fel'd. © akus'a. 26 nod: 

L8-49 Ap '61. {KIRA 1433) 

(PREGNANCY, COMPLICATIONS OF) 
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C GARHARCHOK, 8.8. (L'vov) 


nn enon = 


History of obstetrics in the western provinces of! the Ukraine before 
and after their incorporation into the Ukrainian §.3.]i. Sov. zdrav. 


19 no.6:66-68 '60, (MRA 13:9) 


1. Is L'vovskogo nauchno-issledovatel'skogo insti.tuta akhrany 
materinstva i detstva (dir. - kandidat meditsinalikh nauk L. Ya. 


-Davydov). 
(UKRAINE, WESTERN--NBSTELRICS ) 


§, 
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ZAKHARCHUK, S.S. 


Yearsenarr ni PONNT REET REI 
Short sketch on the development of obstetrical services in Lvov and 
Iwov Province. Ped., akush. { gin. 19 no.4:61-62 '57, (MIRA 13:1) 


1, Kafedra akusherstva 1 ginekologil (sev. ~ prof, A.V. Tikulov) 1 
kafedra organisateii okhrany sdorov'ya (sav, ~ dot, %.%,. Teashenko) 
L'vovakogo neditsinskogo inatituta, . 

(LYOY PROV INCR--OBSTETRICS) 
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Maetor Mod Sci (dies) -- "Cbhatetric nid in the western 


ie ZAKHARCHUK, S, S.: 
ohlasse of the atime before and after thelr unification with tho Useainian em", 


a L'vov, 1959. 15 pp (L'vov State Med Inst), 200 copies (KL, No 18, 1959, 128) 
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ERTUSHCHEMKD, LePe;_ ZAKHARCHUK, Wels _ 


mete ent eR Ace meen Hee 


wo en Rhythmic work 4s the antese ef high: technical. aitd-suonamic 
pee Ugol'! $9 no.5:16-18 My 64, (MIRA 17:8) 


1. Norma tment erienoraye) aes atantsiya treste asteavavucsr; 
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KUVDIN, N. A. ZARHARCU, wn He . 
Rectel novocain tiaras of hypertension. Klin. ned., Moskva 
30 no.4:82 Apr. 1952, (CLML 22:2) 


1. Honored Worker in Science, Professor for Kevdin. 2. Of the 
Clinic of Faculty Therapy (Head -- Prof, 4, A. Kevdin), L'vov 
Madical Institute. 
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fee MEANT 


KEVDIN, N.A., profassor, tasluzhennyy deyatel' nauki; ZUBOTA, 2.F.; ZAKHARCHUE,V.H. 


LIE EY OTE OO TN, 


Be eee ri Teg Slesp: therapy. of hypertension -Khin, med. 32 no.9: 62-70 - ~~ ie 
~ § 19h, . (MERA 7:12) : 


1. Is kafedry fakul'tetskoy terapii (sav. prof, H.a.Kevdin) L' vovekogo 
meditsinskogo instituta. 


(HYPERTENSION, therapy, 
sleep) 

(SLEEP, therapeutic use, — 
hypertension ) 


on. 
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YERMAK , De, inzh.} ZAKHARCHUK, Vo, 


The redesigned mines of the Donets Basin should have siall- 
scale buildings. FProm.stroi.i inzh.soor. 4 no.1t23-07 Ja-FP '62. 
(MIRA 15:8) 


(Donets Basin--Ifine buildings) 
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ZAKHARCHUK,. Zakbr Ivanovich; MASICH, Vladimir Ivanovich; VATOLIN, G.N., 
-———"vedushehiy red.; VORONOVA, V.¥., tekhn. red. 


(Packers and anchors; design and uee) Pekery 4 takori, konstruktsii 
4 oblustd primeneniia, Moskva, Goo nauchno~tekhn.iad=ve neft.i gorno= 
toplivnoi lit-ry, 1961. 78 p. (KIRA 14:12) 

~ (011 welle—Equipment and supplies) 
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ZAKHARENKO, A. (Zakharenka, Aliaksandra] 
We like our “university”. Rab. 1 sial. 35 no,llz:3-4 WF ‘59, 
(MIRA 1333) 


Gomel'--Amteur art activities) 
Acting~--Study and teaching) 
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Successors. Rabi sial. 36 no.6r4-5 Je 160. (KIRA 13:7) 
(Gone1 '~-Railroads—Stations ) 
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 BUDOVICH, B.; GAMBURG, R.; ZAKHARENKO, A,; NAREZHDINA, K., ‘obshchestveggites--. 
pensionerka; NO¥IK,L,; PIGUZOVA, N,» SMIRNOVA, I.; FOMIT3KAYA, ‘tqy' 
deputat Minskogo gorodskogo Suveta; BURMISTOVA, L. 


_ Place nurseries am kindergartens under the control of ana r Rabotnitsa 
4G no.731819 Jl 'é2. ; ea | 16:2) 


1. Yredsedatel' shenskogo soveta atankostroitel'nogo sa‘roda iment 
Oktyabr'!skoy revolyute1i (for Budovich). 2. Predsedatel' zhenskogo 
soveta gomesl'skoy fabriki "Komintern® (for Gamburg). 3. Korrespondent 
gazety "GomZ*akaya pravda® (for Zahkarenko). 4. Korrespondenty 
zhurnala “Rabotnitea 1 syalyanka" (for Piguzova, Sadtnora)s 5« Korres- 
pondent zhurnala "Rabotnitsa" (for Burmistrova). 


(White Russia—Nursery schools) (White Russie—Kiniergar tens) 
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ZKHARENKO, A. [Zakharanka, A.] 


Trial by fire. Rab.i sial. 33 no.l1:14-15 N '62, 
(MIRA 15:11) 
(Khoyniki District--World War, 1939-1945—Underground 
movements) 
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_ GAMMARENKO, A. [Zakharenka, A.] 


Progressive workers. Rab. 1 cial. 35 no.2:9-10 F '59. 
(MIRA 12:4) 
a (Gonel'--Woodvorking industries) 
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ZAKHARENKO, A. De 


The work methods of progressive stations Maskva, Gos, transp. zhel-dor. izd-vo, 


1945, 50 p. 49-5676% 
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